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 The human factor is widely considered as the most important, but likewise 
as the most complex and often vulnerable component in any aviation system. 
Harris (2011), for example, argued that the analysis and optimization of human 
performance constitute the major challenge for future aviation research, while 
Langer and Braithwaite (2012) consider aviation safety to be heavily dependent 
on “the management of human error in all parts of the complex system” (p.1). In 
light of these considerations, it is no surprise that aviation human factors are 
indeed cited as the major factor in context with aviation accident causation 
statistics (Martinussen & Hunter, 2010). However, whereas focus on the existing 
pilot corps constitutes one part of consideration, selection and training of future 
pilots should also be reviewed. In fact, it is argued that with the recent 
introduction of the Multi-Crew Pilot License (MPL) by the ICAO, the primary 
piloting skills for airline pilots have officially shifted from traditional stick-and-
rudder skills to more non-technical, so-called ´soft` skills such as Crew Resource 
Management (CRM) and conflict resolution strategies (Skybrary, 2016). Already 
in 2004, the Federal Aviation Administration (FAA) discussed the 
interdependency of CRM skills and high technical proficiency in its Advisory 
Circular (AC) 120-51E and concluded “high technical proficiency cannot 
guarantee safe operations in the absence of effective crew coordination” 
(emphasis added) (FAA, 2004). For this reason, professional pilots are required to 
be proficient in CRM and other non-technical or soft skills, which must be 
continuously assessed during an airline pilot’s professional life.  
 
In the European Union, airline pilots’ CRM skills are being mandatorily 
evaluated once per year by use of the NOTECHS (Non-Technical Skills) method 
after 2002 (JAR TEL). Yet, whereas recurrent training and annual check flights of 
active airline pilots have been focusing on CRM skills since roughly 10 years, the 
evaluation of non-technical skills during the selection of ready entry airline pilot 
still offers room for additional data. More precisely, and this is the research 
question for this paper, could the NOTECHS method be employed as a stand-
alone instrument for the selection of already trained, “ready entry” airline pilots?   
 
Review of Literature 
 
Airline pilot training normally starts with the selection of suitable 
candidates. Effective pre-selection psychological testing is the better and certainly 
more cost-effective alternative to failing a student pilot in advanced training or 
even later as an airline pilot (Goeters & Maschke, 2004). The design of selection 
processes should, therefore, be based on a job analysis consisting of an input 
(personnel requirements/ specifications) to output (job requirements/ description) 
comparison (Martinussen & Hunter, 2010). Goeters, Maschke, and Eissfeldt 
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 (2004) described the following top ten job requirements for airline pilots: The 
effective use of time, spatial orientation, problem-solving, motor control, and 
stress resistance. The remaining five skills are interaction and social skills, such as 
cooperation, communication, decision-making, leadership and management, and 
situational awareness. Further, 77% out of 141 interviewed airline pilots rated 
interactive and social skills as very relevant pilot job requirements, while no other 
skill area was assessed with such high ratings (Goeters et al., 2004). Notably, 
stick-and-rudder skills are absent. 
 
Consequently, if CRM skills have become the most important skill set to 
fly a multi-crew airliner safely and effectively, then an airline pilot selection 
method should, firstly, focus on these skills. Secondly, an early selection of airline 
pilot candidates based on the right aptitude to fly multi-crew airliners is highly 
cost-effective for individuals, airlines, and society. 
 
Yet, airline accidents have frequently been attributed to shortcomings in 
the crews' non-technical skills rather than their technical abilities. To improve the 
non-technical skills of flight crews, Crew Resource Management (CRM) training 
was introduced and has since found widespread acceptance. As the next logical 
step, ways were sought to objectively assess non-technical skills in operational 
settings, leading to European legislation that required formal assessment of pilots’ 
non-technical skills in addition to their technical proficiency (Flin & Maran, 
2004).  
 
Some airlines, air forces, and flight schools make extensive use of 
aptitude tests and psychometric assessments to evaluate the suitability of 
prospective pilots (Hoermann & Goerke, 2014). However, only a few efforts were 
made to directly assess non-technical skills of prospective pilots, and even those 
were restricted to paper-and-pencil tests rather than based on observed behavior in 
operational settings (Mavin et al., 2013). Given the importance of non-technical 
skills in multi-crew environments, trying to assess the non-technical skills of 
applicants for ab-initio flight training programs would only be logical. If the 
NOTECHS system could be applied in that way, then it would present a 
pragmatic, straightforward tool that addresses the actual interpersonal skill 
requirements of prospective airline pilots. 
 
After the European Commission (EC) implemented CRM assessment as a 
mandatory part of recurrent training and annual performance evaluation, a 
consortium of airlines, universities, research centers, and the European Cockpit 
Association (ECA) developed the NOTECHS evaluation tool as an experimental 
validation process (JAR TEL, 2002). In their Final Report to the EC, the 
2
International Journal of Aviation, Aeronautics, and Aerospace, Vol. 3 [2016], Iss. 3, Art. 4
https://commons.erau.edu/ijaaa/vol3/iss3/4
DOI: https://doi.org/10.15394/ijaaa.2016.1128
 consortium emphasized that the tool is designed for non-psychologists and shall 
improve effective behavior through debriefing and communication without 
evaluating the flight crew personality or being “a tool for introducing 
‘psychobabble’ into the evaluation process” (JAR TEL, 2002, p. 26).  
 
NOTECHS is divided into two social and two cognitive assessment 
categories: Cooperation, Leadership and Managerial Skills, Situational 
Awareness, and Decision Making, which are subdivided into several elements and 
from there into 15 behavioral markers, rated on a 5-point scale (JAR TEL, 2002). 
The simplicity, its proved practicability, and a high level of objectivity to test for 
inappropriate aptitudes support the proposal to use NOTECHS – not only as an 
evaluation tool for curing line checks but also as pilot selection tool (JAR TEL, 
2002).  
 
Development of NOTECHS 
 
The development and introduction of the NOTECHS behavioral marking 
system to train and assess the Crew Resource Management (CRM) skills of airline 
pilots was triggered by the implementation of respective legislation by the 
European Joint Aviation Authorities in the mid-1990s (Flin et al., 2003). In 1996, 
the JAA Research Committee on Human Factors tasked a research consortium to 
identify existing behavioral marking schemes that could be adopted for that 
purpose, or, if no such system was found to be adequate, to develop a new 
methodology for assessing pilots' non-technical skills (NTS) (Flin et al., 2003). It 
is noteworthy that from the outset, the Committee’s requirements for the rating 
scheme included its suitability for assessing the skills of individual pilots, rather 
than crews, and that it had to be usable by airlines of any size across Europe. The 
reason for the second requirement was that smaller airlines, unlike many of the 
larger European airlines, who had at that time already developed their own 
behavioral marker systems, lacked the resources to develop their own systems; 
therefore, a need for a basic, generic system was identified. The research group 
came to the conclusion that existing behavioral markings systems, such as the 
system developed by the University of Texas, were unsuitable, as they assessed 
the performance of flight crews and not the non-technical skills of individual 
pilots. (O’Connor et al., 2002). 
 
Therefore, the research group decided to design a new behavioral marker 
system. This new system, named NOTECHS, offered a systematic approach for 
assessing pilots’ non-technical skills in simulators and in real flight. In its original 
form, the non-technical skills were grouped into four categories: Cooperation, 
Leadership and Managerial Skills, Situation Awareness, and Decision-Making. 
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 These categories were further subdivided into three to four elements each. For 
example, Cooperation consists of the elements Team Building and Maintaining, 
Considering Others, Supporting Others, and Conflict Solving. For each element, 
behaviors were defined that could serve as examples for desired and undesired 
behaviors. For example, for the element Team Building and Maintaining, a 
positive behavior is labeled ‘helps other crew members in demanding situations,’ 
while a negative behavior is classified as ‘competes with others’ (Flin, 2010). 
 
To test the NOTECHS system's usability, reliability, and validity as an 
assessment tool, the cooperation of five aviation research centers and four 
commercial aviation enterprises was solicited. The Joint Aviation Requirements - 
Translation and Elaboration of Legislation (JARTEL) project began in January 
1998 and lasted for about three years. It included an experimental study in which 
105 examiners, which had been recruited from fourteen European airlines, were 
asked to rate the non-technical skills of pilots in a series of scenarios. These 
scenarios had been scripted by experienced subject matter experts and were 
recorded during simulator sessions in a full flight simulator. The examiners had 
previously received some background information and were given a standard 
briefing on the NOTECHS method and a practice session, lasting half a day in 
total. The results indicated that 80% of the instructors were consistent in their 
ratings and that 88% of them were satisfied with the consistency of the method. 
On average, their ratings differed by less than one point on the five-point scale 
from a reference rating that had been established by the same subject matter 
experts that had created the scenarios. This was taken as a confirmation of an 
acceptable level of accuracy. Furthermore, 98% of the instructors expressed their 
satisfaction with the NOTECHS rating system (Flin et al., 2003).  
 
System Requirements and Limitations 
 
Flin (2010) described five fundamental principles that should be adhered 
to ensure the accurate and objective assessments of pilots using the NOTECHS 
system: First of all, only observable behavior shall be assessed; references to a 
pilot’s personality or emotional attitude are not permissible. Secondly, for a 
pilot’s non-technical skills to be rated as unacceptable, flight safety must be 
actually or potentially compromised. This requires a related objective technical 
consequence. Thirdly, to meet JAR-OPS requirements, the results of an 
assessment of a pilot’s non-technical skill must include an indication whether the 
observed non-technical skills were acceptable or unacceptable. Fourthly, any 
unacceptable behavior must be observed repeatedly during a single evaluation 
before any conclusions can be drawn. Finally, for each category that is rated as 
unacceptable, the evaluator must explain how the observed behavior led to actual 
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 or potential safety consequences, and to which NOTECHS category and element 
it was related.  
 
Furthermore, the new system was designed to be used by flight 
instructors and examiners rather than psychologists, and the only pre-requisites 
for using the NOTECH framework are thorough training in the NOTECHS 
methodology and knowledge of basic CRM concepts (Flin, 2010). 
 
Two limitations were identified during the development and introduction 
of the NOTECHS ratings system. First of all, some behaviors will not always be 
observable. For example, conflict resolution skills are very important but are only 
required to be used rarely. Secondly, given that evaluator usually have to perform 
other tasks in addition to assessing the pilots’ non-technical skills, such as 
programming the simulator, simulating air traffic control, and assessing technical 
performance, they may not always have the capacity to accurately observe and 
evaluate the non-technical skills of individual pilots (Klampfer, et al, 2001). 
Besides, the NOTECHS system was not intended to be used as a tool for judging 
a pilot's personality on the basis of raters' personal opinions (Flin et al., 2003). 
 
Validation of the Pass/Fail Rating 
 
For the purposes of the using NOTECHS as a pilot selection tool, the 
pass/fail rating becomes important. Normally, the system’s categories and 
elements are intended to provide pilots with feedback about their non-technical 
skills and potential areas of improvement, while the pass/fail rating is intended to 
fulfill regulatory requirements. For the selection of ab-initio pilots, the feedback 
becomes inconsequential, as their evaluation will be a unique event. In contrast, 
pilots, who are evaluated on a regular basis, may use the feedback to modify their 
behavior and improve their non-technical skills. In light of this significant 
difference in emphasis, it is of interest whether these pass/fail ratings have been 
proven to be accurate and reliable.  
 
As O’Connor et al. (2002) highlighted, the accuracy and inter-rater 
reliability has been tested during the initial experimental study by the JARTEL 
group. It was shown that the pass/fail ratings of the 105 participating examiners 
matched the reference ratings, which had been established beforehand by a group 
of very experienced examiners. Across all eight evaluated scenarios, the mean 
accuracy, meaning the level of agreement with the reference ratings, was 83% for 
the captain and 84% for the first officers. However, close examination of the 
inter-rater reliability (IRR), which is the level of agreement between raters, 
revealed drastic differences in some of the scenarios. Regarding the observed 
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 behavior in five of the eight scenarios, the raters agreed to a high extent, while 
their level of agreement was very low in the three remaining cases. O’Connor et 
al. offered three possible explanations for this phenomenon. They speculated that 
the training in applying the NOTECHS system was too short to enable rater to 
judge these scenarios accurately, that the general rationale for assigning pass and 
fail ratings required further clarification, and that the overall length of the videos 
may have been too short to enable raters to accurately assign pass/fail ratings. 
O’Connor et al. added that under normal circumstances, raters would observe 
pilots over a longer period, which they expected to increase the accuracy of the 
ratings.  
 
Interrelation of Technical and Non-Technical Skills 
 
Another important question is whether technical skills, which candidates 
for ab-initio pilot programs lack by definition, are actually important enablers for 
non-technical skills. Mavin, Roth, and Dekker (2013) argued that the advent of 
the modern, highly automated flight deck makes it impossible to separate 
technical skills from non-technical skills. The authors claim that automation 
handling skills are as much technical as they are non-technical skills, and require 
“the careful coordination of flight parameters, navigation, associated call-outs, 
tasks, and double-checks” (pp. 53). Furthermore, they explain that the ability of 
pilots to handle unforeseen situations requires crews both to recognize existing 
deficiencies in the system and to develop feasible strategies to deal with it. This 
makes non-technical skills inseparable from technical skills, and any attempt to 
assess these skills independently of each other may lead to an incomplete 
performance assessment. According to Mavin et al. (2013), attempts are being 
made to develop non-technical skill evaluation systems that take the role of 
technical skills into account. 
 
Consequently, the evaluation of potential ab-initio pilots may be 
hampered by the fact that they had, no or very little, opportunity to acquire 
relevant technical skills. However, although their reasoning makes intuitive sense, 
it must be noted that Mavin, Roth, and Dekker (2013) did not offer any 
quantitative evidence to substantiate their claims. 
 
Differences in Interpretation 
 
Furthermore, Mavin, Roth, and Dekker (2013) argue that raters may differ in their 
interpretation of observed facts. In their study, the authors invited three pairs of 
pilots, consisting of two first officers, two captains, and two examiners, to rate 
recorded simulator flights. None of them had received inter-rater reliability 
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 training, but all of them were trained in using their company's customized non-
technical skills rating form. In addition to the finding that differences in ratings 
were correlated to differences in the experience and roles of the raters, the 
researcher discovered that raters were generally in alignment when the recording 
showed good crew performance; however, when there were problems in the 
course of a flight scenario, raters differed from each other in respect to how the 
observed actions were rated in terms of skill level, in the facts they picked to 
justify their ratings, and in the interpretation of the facts as an explanation of 
overall performance. For example, in one of the recorded simulator flights, the 
flying pilot made an utterance regarding the direction in which he had to turn 
while performing a missed approach. This utterance was interpreted in three 
different ways. In one interpretation, it was seen as a verbalization affirming the 
direction of the turn and considered desirable communication. Other raters 
interpreted the utterance as a sign of lack of situational awareness, while a third 
interpretation was that the utterance was a question that showed a lack of proper 
planning. In each case, the raters provided valid reasons for the particular 
assessment they made, but they clearly intertwined.  
 
While the researcher's findings seem to indicate a lower inter-rater 
reliability than previously thought, the study is hampered by a low sample size 
and the fact that raters had no prior inter-rater reliability training.  
 
Evaluation of Teams or Individuals? 
 
Gontar and Hoermann (2014) conducted a study in which sixty pairs of 
airline pilots had to fly a challenging scenario in a full flight simulator. Afterward, 
both pilots and the examiner rated the non-technical skills of both pilots using the 
airline’s customized version of the NOTECHS rating system. The researchers 
then examined the correlation coefficients of all ratings, for example, the first 
officer’s and the examiner’s ratings of the captain’s non-technical skills. To 
facilitate the analysis, the researchers grouped the four basic non-technical skills 
into two general groups: Social aspects, consisting of the categories 
Communication and Leadership & Teamwork, and cognitive aspects, consisting 
of the categories Work Organization and Situation Awareness & Decision 
Making. 
 
Gontar and Hoermann's (2014) research led to two findings that are 
pertinent to the research question of this literature review. One finding was that 
the correlation coefficients of cognitive skill ratings were higher than those of 
social skills for any rater combination. The researchers pointed out that this result 
contradicted previous observations by O’Connor et al. (2002) that cognitive 
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 aspects are more difficult to observe than social skills. They speculated that 
raters’ preconceptions of good social non-technical skills may vary to a high 
extent. Furthermore, the evaluation of social non-technical skills may require 
more interpretation of observed behaviors, which in turn may make the resulting 
ratings more vulnerable to variability. There is a noteworthy shortcoming in their 
approach, however, as they compared ratings provided by examiners with ratings 
provided by the pilots themselves, who had not previously received respective 
training. Clearly, this approach may make the study vulnerable to the influences 
biases and interpersonal factors. Gontar and Hoermann (2014) continued their 
research regarding the inter-rater reliability in another study that is discussed in 
the following section. 
 
Another important result of the simulator study was the finding that 
examiners’ ratings for captains correlated to the examiners’ ratings of first 
officers. This indicates that they were not so much rated as individuals, but rather 
as crews. Another possible explanation is that pilots with good non-technical 
skills enabled their colleagues to perform well. Either way, the result showed that 
individual contributions are difficult to be attributed to single pilots and that the 
differentiation between the two crew members in respect to their non-technical 
skills is challenging (Gontar & Hoermann, 2014). 
 
Flin (2010) explained that this issue was identified early in the 
development of the NOTECHS system. According to her, assessing individual 
contributions to overall team performance is also a problem in evaluating 
technical skills, and is not eliminated by the NOTECHS system. However, she 
claims that NOTECHS can provide assistance in objectively pointing to 
“behaviors that are related more to one crewmember than the other, therefore 
allowing them to differentiate their judgment of the two crewmembers” (p. 184). 
Used this way, the system is designed to remove ambiguities and to require sound 
justification using a standard vocabulary rather than obscure references to vague 
impressions. 
 
Nevertheless, the inability of raters to differentiate between individual 
members of a crew may present a significant obstacle when using NOTECHS for 
the purposes of ab-initio pilot selection. 
 
Rater reliability 
 
In another study, Gontar and Hoermann (2015) investigated the inter-rater 
reliability (IRR) of experienced instructor pilots when rating the non-technical 
skills of the pilots of the same German airline that participated in the previous 
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 study. This time, two well-trained examiners simultaneously rated the non-
technical skills of six crews (twelve pilots) in flight simulator sessions. Each crew 
was presented with the same scenario. The consistency of the ratings of the two 
examiners was taken as an indication of inter-rater reliability. Four weeks after all 
simulator flights had been completed, one of the raters assessed the performance 
of eight pilots a second time, this time based on video and audio recordings. The 
comparison between the two ratings of the same rater was taken as a measure of 
test-retest reliability. The rater had not retained any notes, documents, or rating 
sheets, and since he had rated another 72 pilots in the meantime, Gontar and 
Hoermann (2015) assumed that he did not remember any particularities of the 
individual pilots or his previous ratings.  
 
Gontar and Hoermann (2015) chose to judge the reliability of raters by 
calculating intra-class correlation coefficients (ICC). Calculating ICCs will result 
in values between 0 and 1. While 1 represents fully explained variance and is 
probably only attainable in an ideal setting, it is generally agreed that values 
greater than 0.75 may be interpreted as excellent agreement. The researchers 
followed current practice by setting the threshold for acceptable reliability at a 
value of 0.7. 
 
The results indicate that the inter-rater reliability is dependent on the 
rating dimension. Concerning the two social skills Communication and 
Leadership & Teamwork, inter-rater reliability reached values of 0.95 and 0.71, 
respectively. The cognitive skills Work Organization and Situation Awareness & 
Decision Making only reached values of 0.49 and 0.32, respectively. The 
researchers speculated that the results could be explained that the two social 
aspects are directly observable without further interpretation while rating the two 
cognitive skills may require raters to interpret observed behaviors, which will lead 
to higher variances in ratings (Gontar & Hoermann, 2015).  
 
Furthermore, the results of the re-test reliability study showed that the 
following correlations: Communication 0.47, Leadership & Teamwork 0.52, 
Work Organization 0.45, and Situation Awareness & Decision Making 0.74. The 
re-test reliability was therefore 0.6 on average (Gontar & Hoermann, 2015). These 
results are indicating a rather low re-test reliability and raises the accuracy of 
ratings. However, since the second rating was assigned based on video and audio 
recordings, the differences in the ratings could also be explained by the different 
setting, in particular by the restrictions of audio and video recordings compared to 
being present in the actual simulator. Furthermore, the sample size is again quite 
low. In particular, only one rater was asked to rate a limited amount of pilots a 
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 second time. This may have resulted in rating variations that a larger sample may 
have smoothed out. 
 
Summary of Existing Research 
 
The literature review revealed a few particular aspects that indicate that 
the NOTECHS framework could be a usable tool for the selection of ab-initio 
student pilots. In particular, the system was designed to capture the non-technical 
skills of the individual and to be suitable for pan-European settings, which, given 
the spread of multi-national airlines in Europe, may become useful. Furthermore, 
the NOTECH system is intended to be a practical tool for the use of non-
psychologist, in particular of examiners and instructor, with relatively little 
training, but operational experience.  
 
However, several concerns remain. First of all, it has been pointed out 
that not all behaviors will always be observable. This may not be of significant 
consequence for the evaluation of pilots' non-technical skills, but it has major 
implications for the selection of student pilots given the limited observation time 
available during a selection process.  
 
Furthermore, care must be taken not to use the NOTECHS system as a 
tool to assess a prospective pilot's personality. This is of particular concern 
considering that ab-initio pilot candidates will most probably not have received 
prior CRM training or technical training. The latter is of significance, as some 
researchers argue that technical skills may be important enablers for non-technical 
skills. In the absence of any related training that could have led to the 
development of these skills, there may be a risk that raters will end up measuring 
a person's personality.  
 
Finally, recent research has cast doubt on the reliability and accuracy of 
ratings, in particular of pass/fail ratings, which are of special importance for the 
selection. The most important obstacle may that some research showed that raters 
might be prone to evaluate team performance rather than the non-technical skills 
of individual pilots. However, most of the research that seems to question the 
accuracy and reliability of the NOTECHS system was based on studies that 
employed small samples. 
 
Overall, while some attributes make the NOTECHS system viable as a 
pilot selection tool, some research exist that casts doubt about the accuracy and 
reliability of NOTECHS for any use. This obstacle is, however, not 
insurmountable. Rather, it invites further research. 
10
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 Hypothesis 
 
Given the research reviewed above, the following hypothesis is stated: The 
NOTECHS framework will predict the success of ab-initio student pilots at least 
as accurately as common psychometric tests, if the following requirements are 
met: Firstly, raters have been thoroughly trained and given inter-rater reliability 
training, with special emphasis on the pass/fail ratings, and the need to take 
particular care not to rate the team, but rather the individual. Secondly, raters need 
to evaluate the candidates in an operational setting, such as a flight simulator, and 
not by means of video and audio recordings. Thirdly, the observations must 
provide sufficient opportunity to observe all behaviors. This may require several 
simulator sessions and more than one examiner. Finally, if a simulator is used, 
then it should require low technical skills, and some technical training should be 
provided beforehand. 
 
Method 
 
Schmidt and Hunter (1998) tested several selection procedures on their 
predictive validity concerning later job and training performance, whereas the 
predictive validity of work sample tests demonstrated the highest figure with 0.54. 
In combination with a General Mental Ability (GMA) test, the validity rises even 
to 0.63. Hence it was decided for this study to evaluate individual CRM skills 
according to the NOTECHS method in combination with an experimental work 
sample test. A local airline pilot training facility, the Verkehrspilotenschule Berlin 
offered a Flight Navigation Procedure Trainer 2 (FNPT2, simulating a DA 42 – 
TDI, Twin Star) to conduct this experiment as work sample body. Eight test 
subjects completed the experiment, functioning as a pilot study. The test subjects, 
all of whom were inexperienced student pilots (SP), were tasked to fly two traffic 
patterns (Figure 1) while being assisted by an instructor pilot (IP) in the right seat. 
The IP first explained the basics of flying this type of airplane (five minutes) and 
then continued to offer verbal instruction during the evaluation phase. The first 
traffic pattern flown by the SP was closely supported by the IP, while the second 
pattern was only influenced verbally by the IP when certain flight parameters 
were not met according to the mission instruction sheet (Figure 1). Two 
independent evaluators, sitting behind SP and IP assessed and rated the test 
person according to JAR TEL standard evaluation markers (see Appendix), then 
discussed and averaged their individual results after the flight. It should be 
emphasized that this assessment did not rate flying performance but instead 
focused on the SP’s CRM skills. 
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Figure 1. The mission instruction sheet.  
Note: This template explains all the parameters, which the test person has to meet and 
maintain. 
 
A five-point Likert-type scale rating was used to assess the SPs CRM 
performance (see Appendix). Unobserved markers were rated as “NA”. Within 
the completed final evaluation sheet an overall mean was calculated to describe 
the overall level of non-technical (CRM) skills with a single numeric grade. The 
goal of this experiment was to demonstrate the practical usability of the 
NOTECHS evaluation framework during a work sample test for the purpose of 
airline pilot selection. 
Results 
 
The results of the experiment are listed in Table 1-1. A number of 
behavioral markers, generally 1 or 2 per cognitive assessment category, were not 
applicable for this work sample test scenario. The overall SP grades ranked 
between poor (2) and good (4) in those categories that were tested in the 
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 experiment. No SP showed overall very poor (1) performance and only one SP 
showed very good (5) performance overall.  
 
Table 1-1 
The evaluation results of the work sample test using the NOTECHS score form 
 
  Cand 1 Cand 2 Cand 3 Cand 4 Cand 5 Cand 6 Cand 7 Cand 8 Mean Median Mode 
 
 
 
Coop 
a 
3 3 4 4 4 4 3 4 3.62 4 4 
b 
3 3 4 4 4 4 2 3 3.37 3.5 4 
c 
3 3 4 3 3 3 3 4 3.25 3 3 
d 
NA NA NA NA NA NA NA NA    
Sub-Mean  
3 3 4 3.67 3.67 3.67 2.67 3.67    
Leadership 
and 
Managerial 
Skills 
a 
3 2 3 4 4 3 2 4 3.12 3 3 
b 
NA NA NA NA NA NA NA NA    
c 
3 2 3 3 3 4 2 3 2.87 3 3 
d 
3 NA NA NA NA NA NA 3    
Sub-Mean  
3 2 3 3.5 3.5 3.5 2 3.67    
 
Situation 
Awareness 
a 
3 2 4 3 4 4 3 4 3.37 3.5 4 
b 
3 2 3 3 4 4 2 4 3.12 3 3 
c 
NA NA NA NA NA NA NA NA    
Sub-Mean  
3 2 3.5 3 4 4 2.5 4    
 
 
Decision 
Making 
 
3 2 4 4 4 4 3 4 3.5 4 4 
 
4 2 4 3 3 5 3 4 3.5 3.5 4 
 
NA NA NA NA NA NA NA NA    
 
NA NA NA NA NA NA NA NA    
  
3.5 2 4 3.5 3.5 4.5 3 4    
  
           
Sub-Mean Mean 
3.125 2.25 3.265 3.42 3.67 3.92 2.54 3.83    
Median 
3 2 4 3 4 4 2.5 4    
Mode 3 2 4 3 4 4 3 4    
Note: The candidates were evaluated by using a Likert-type scale divided into five performance 
levels: (1) very poor, (2) poor, (3) acceptable, (4) good, (5) very good. Skills not observed were 
rated (NA). Cand = Candidate; Coop = Cooperation. 
 
 The lowest scoring individual category was Leadership and Managerial 
Skills, while the highest score was achieved in Decision Making, closely followed 
by Cooperation. Decision Making showed the greatest variance, with the lowest 
scoring participant achieving a 2 and the highest scoring participant a 4.5. 
Cooperation was the least variant category. In general, category scores showed 
great variety from one SP to another and some categories were scored only by a 
few SPs or by none at all. The reason for these deviations resulted from 
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 differences in the actual work sample simulator flight, in spite of the rigid mission 
design.  
 
Discussion and Conclusion 
 
Among the non-observable NOTECHS markers was Workload 
Management, which was only observed and scored in two cases. Both SPs were 
the only ones who showed signs of stress but proceeded to ignore these signs. 
While technically the additional score in this category affected those SPs’ overall 
score, the resulting influence on their overall grade was minimal. Hence the grade 
in this sub-category was included in the final grade calculation.  
 
Other sub-categories, such as Conflict Solving were not observed and 
hence not scored, simply because no conflict occurred during the experiment. 
Even here, the impact of some non-scored categories did not result in skewed 
overall grades.  
 
The results of this pilot study demonstrate that it is possible to score 
beginner student pilots on the NOTECHS framework, which originally has been 
designed for trained airline pilots as a re-currency evaluation tool. Further, the 
NOTECHS method offers clear and individually discernible results for each 
candidate, which could serve as an individual’s evaluation of his or her CRM 
aptitude. The clarity and unambiguousness of the results in terms of CRM 
aptitude makes NOTECHS an easily comprehensible tool for non-psychologists. 
Hence, this framework offers great usability for Human Resource personnel and 
airline pilots for the selection of their future colleagues.  
 
If NOTECHS is used for the screening of airlines pilot candidates, then a 
number of psychological markers will not be testable and should be taken off the 
list. These include under “Cooperation”: Conflict Solving, under “Leadership & 
Managerial skills”: Providing & Maintaining Standards, under “Situation 
Awareness”: Awareness of Time & Anticipation, and under “Decision-Making”: 
Risk Assessment & Option Selection and Outcome Review. Although only one test 
subject has been graded on Workload-Management under the category 
“Leadership & Managerial Skills”, it is believed that workload-management 
strategies can be learned in many other life contexts other than an airline cockpit 
and hence might be testable in some occasions and with some test subjects during 
a simulator CRM screening test. Even if this item cannot be graded in some or 
even most cases, it will not significantly skew a candidate’s overall CRM aptitude 
grade in either case. Therefore, this marker should remain in a “NOTECHS for 
pilot selection framework” as an optionally graded item. 
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Another peculiarity in this study is slight deviations in the conduct of one 
simulator flight to the next – in spite of the rigid design of the experiment and its 
flight profile. Notably, this resulted in varied social interactions between SP and 
IP from flight to flight. Yet, social interaction is a highly complex issue and varies 
fundamentally from one individual to another, regardless of the situation. 
Moreover, this evaluation method is based on social interaction and hence must 
allow for free play in CRM. In summary, these deviations are not considered as a 
weakness in this study’s experimental design. On the contrary, these variations 
show that NOTECHS is a usable tool in realistic CRM scenarios. Yet it is 
recommended to validate the results of this study in a larger scale experiment. 
 
In conclusion, a modified NOTECHS score form (see Appendix) provides 
an excellent addendum to traditional methods of airline pilot selection procedures. 
It is an efficient and highly usable tool for CRM aptitude evaluation. In sum, this 
pilot study indicates that NOTECHS holds potential for the selection of future 
airline pilots.  
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 Appendix 
 
The NOTECHS score form page one (Adapted from JAR TEL, 2002) 
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 NOTECHS score form page two (Adapted from JAR TEL, 2002) 
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 Modified NOTECHS score form page one (Adapted from JAR TEL, 2002) 
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 Modified NOTECHS score form page two (Adapted from JAR TEL, 2002) 
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